The electrical resistivity of three-dimensional amorphous superconducting films a-Mo 3 Si and a-Nb 3 Ge is measured in magnetic fields 0 H up to 30 T. At low temperatures and at magnetic fields above the upper critical field H c2 , is temperature independent and decreases as a function of magnetic field. This field dependence is consistent with localization theory in the high-field limit ͓ 0 Hӷប/(4eL 2 ), where L is the phase-coherence length͔. Above the superconducting transition temperature T c , the temperature dependence of the conductivity is consistent with inelastic scattering processes which are destructive to the phase coherence for electron localization, thereby allowing estimates for L (T). The Hall effect data on a-Mo 3 Si, in conjunction with the resistivity data, allow the determination of the carrier concentration and mean free path. The upper critical field is comparable to ͑in a-Mo 3 Si) and significantly larger than ͑in a-Nb 3 Ge) the ClogstonChandrasekhar paramagnetic limit. This phenomenon is discussed in the context of electron localization.
I. INTRODUCTION
The possibility of observing negative magnetoresistance due to the suppression of electron localization and hence an enhancement in the electrical conductivity () of threedimensional ͑3D͒ disordered metals is an interesting longstanding issue which has not been well explored experimentally. 1, 2 In contrast to the inactivity in the studies of 3D disordered metals, a number of experiments have been done on 3D disordered semiconductors, [3] [4] [5] and the results are found to be in good agreement with the localization theory by Kawabata. 2 The reason for more studies of the localization in semiconductors than in metals is largely due to the smaller magnitude of the negative magnetoresistance in the latter. In other words, the higher conductivity and the predicted universal enhancement of the conductivity in high fields, ⌬ ͑see below͒, conspire to reduce the magnitude of ⌬/ and therefore make measurements in metals more difficult.
On the other hand, it is known that the electron-electron interaction results in a positive contribution to the magnetoresistivity 1, 6 which, in disordered semiconductors, generally predominates over the localization term which yields a negative magnetoresistance. Hence, the localizationrelated behavior becomes more difficult to infer directly. 3 In this context experiments on metals are more advantageous for revealing the effects of localization, due to the stronger screening of the electron-electron interaction. One such example is the observation of a negative magnetoresistance in aluminum granular films. 7 In addition to the negative magnetoresistance in 3D metals, the temperature dependence of the resistivity in 3D disordered superconductors at low temperatures and high magnetic fields is another interesting issue. The question regarding whether the resistivity continues to increase on cooling, similarly to the diverging behavior of in 2D superconductors at high fields, 8 or saturates at low temperatures has not been addressed experimentally.
In this paper, we present an experimental investigation of the electron transport properties of homogeneous amorphous superconducting films of Mo 3 Si and Nb 3 Ge, under applied magnetic fields (H) up to 30 T and at temperatures (T) down to 35 mK. We find that both temperature and field dependences of the resistivity can be qualitatively described by the localization theory. 1, 2 In addition, we report detailed studies of the upper critical field H c2 in both compounds and find that the low-temperature H c2 behavior disagrees with conventional theory 9 involving the paramagnetic effect in dirty superconductors. This result may be qualitatively described in terms of a diverging paramagnetic limit in disordered superconductors.
II. EXPERIMENT
The samples used in this work are three 1700-Å-thick aMo 3 Si films and a 200-Å-thick a-Nb 3 Ge film, all deposited on cold sapphire substrates ͑held at 77 K͒ using rf sputtering. 10 The homogeneity of the amorphous nature of these films is confirmed with x-ray diffraction. Tunneling studies in a-Mo 3 Si ͑Ref. 11͒ reveal a BCS-like energy gap ⌬, with 2⌬/k B T c Ϸ3.5 (k B is the Boltzmann constant, and T c is the superconducting transition temperature͒. The zerofield T c values for a-Mo 3 Si and a-Nb 3 Ge are 7.9 K and 2.9 K, with transition widths 20 mK and 80 mK, respectively. Most experiments reported here were carried out at the National High Magnetic Field Laboratory ͑NHMFL͒ ͑Tallahas-see, FL͒, on two samples, one a-Mo 3 Si and the other aNb 3 Ge. At the NHMFL, a 20 T superconducting solenoid is used for measurements below 0.6 K and a 30 T resistive magnet is used for measurements above 0.4 K. The magnetic field is always perpendicular to the film surface. The fourprobe lock-in technique at an ac-current frequency 13. 12 for the boundary between 3 He and a solid to estimate the upper limit of the overheating ⌬TϭR K Q. At Tϭ35 mK, ⌬TϷ3 mK.
Measurements at TϾ1.4 K and for HϽ15.5 T are performed at Ecole Polytechnique ͑France͒ and at Caltech on all samples, and results for all three a-Mo 3 Si samples are found to be consistent.
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III. RESULTS
Before presenting the experimental results, it is worthwhile to first verify the dimensionality of our samples, in the context of both superconductivity and localization, by comparing the thickness of the samples with relevant length scales. For superconductivity, the length for comparison is the coherence length ϭ͓ប/(2e 0 H c2 )͔ 1/2 (ប is the Planck constant, e is the electron charge, and 0 is the permeability of vacuum͒. From our H c2 data ͑see below͒, we obtain (0)ϭ49 Å and 66 Å for a-Mo 3 Si and a-Nb 3 Ge, respectively. Therefore, at low temperatures ͓where (T)Ͻd, d is the thickness of the sample͔ we expect the samples to be in the 3D regime. It is worth noting that Theunissen and Kes 14 have studied the fluctuation conductivity in a-Nb 3 Ge and a-MoGe films, and have found that the data on the films with thicknesses up to 10(0) are better described by 2D than 3D scaling theory. 15 However, this 2D scaling is observed in the vicinity of the transition temperature 14 where the coherence length becomes comparable to or larger than the sample thickness. Therefore, the finding of Theunissen and Kes 14 does not contradict our conjecture about the 3D character of superconductivity in our films at low temperatures.
Of more relevance to the main theme of the present paper is the dimensionality with respect to weak localization. In this case, the characteristic length is min͓L ,L H ͔, where The representative R-vs-H curves (R is the resistance͒ for both a-Mo 3 Si and a-Nb 3 Ge are shown in Fig. 1 ͑top and bottom panels, respectively͒. The distance between the voltage contacts on the films is approximately equal to the film width, and so the resistivity ϷRd. In the normal state, Ϸ110 ⍀ cm and 190 ⍀ cm for a-Mo 3 Si and a-Nb 3 Ge, respectively. With decreasing temperature, the field-induced superconducting transition occurs at higher fields and becomes sharper.
In order to better demonstrate the decrease in the transition width with decreasing temperature, we shift the curve at Tϭ35 mK for a-Mo 3 Si along the field axis by 0 ⌬H ϭϪ10.6 T and that for a-Nb 3 Ge by 0 ⌬HϭϪ4.4 T, as illustrated by the dashed lines in Fig. 1 . Comparing the shifted R-vs-H curves with the higher-temperature isotherms taken at Tϭ7 K and 2 K for a-Mo 3 Si and a-Nb 3 Ge, respectively, it is evident that the transition broadens with increasing temperature, although this broadening is much smaller than, for instance, that in high-temperature superconductors ͑HTSC's͒. In HTSC's, the higher operation temperatures, larger anisotropy, and smaller coherence length relative to those in conventional superconductors ͑such as a-Mo 3 Si and a-Nb 3 Ge) are known 16 to yield significantly enhanced thermal fluctuations and reduced vortex pinning, hence a broad resistivity transition. ͑For an example of the comparison of the vortex dynamics in HTSC's and a-Mo 3 Si, see Ref. 17 .͒
The uppermost ͑high-resistance͒ parts of the resistivity curves for a-Mo 3 Si and a-Nb 3 Ge are presented in Fig. 2 and Fig. 3 . Shown in Fig. 2 are the isotherms R(H), whereas Fig.  3 presents the R(T) dependences at different fields. In the normal state, the resistance of the both samples increases monotonically with H ͑Fig. 2͒. Below the zero-field transition temperature T c (0), the field-induced superconducting to normal-state transition is followed by a resistivity decrease with increasing magnetic field up to the maximum available value of 30 T. With decreasing temperature, the decrease in resistivity at high fields becomes more pronounced.
From the resistance R-vs-H measurements, we construct the temperature dependences shown in Fig. 3 . A magnetic field shifts the transition to lower temperatures ͓see data on H c2 (T) in Fig. 4͔ . There is a well-defined field ͑13.8 T for aMo 3 Si and 7.8 T for a-Nb 3 Ge), at which the resistance no longer decreases with the decreasing temperature. ͑The large scattering of points at 13.8 T for a-Mo 3 Si, Fig. 3 , left panel, is due to a rapid change in the resistance near this field at low temperatures; see Fig. 2 , left panel͒. Above this field, R increases monotonically upon cooling and eventually flattens at low T for both systems. Figure 5 presents the resistivity data at temperatures above T c . In both systems, the magnetoresistance decreases rapidly with increasing temperature, and at Tϭ30.2 K there is practically no magnetic field dependence in the resistivity. It is interesting to note that in a-Mo 3 Si ͑Fig. 5, left panel͒ there is a distinct change of slope in the R-vs-H isotherms for Tϭ13.2 K and 16.4 K at a field 0 HϷ13-14 T. Below this field, the resistivity increases with increasing field, and above this field, the resistivity is almost field independent. Interestingly, this crossover field nearly coincides with a characterictic field where the low-temperature resistance is T independent ͑see the isotherm at 0 HϷ13.8 T, 
FIG. 4. The upper critical field (H c2 ) vs temperature (T) for a-
Mo 3 Si ͑top͒ and a-Nb 3 Ge ͑bottom͒. H c2 is determined using the criterion ϭ0.9 n ( n is the normal-state resistivity͒. Shown in the insets are the low-temperature parts of the H c2 (T) curves. 3 Si ͑left panel͒ and a-Nb 3 Ge ͑right panel͒. The arrow on the left panel marks the field 0 H c ϭ13.8 T. Below this field, the resitivity increases with increasing field, and above this field, the resistivity is almost field independent.
FIG. 5. R vs H at high temperatures for a-Mo
Mo 3 Si, the resistivity of a-Nb 3 Ge appears to increase with field up to the highest value ͑30 T͒ of our experiment.
IV. LOCALIZATION AND INTERACTION EFFECTS ON THE CONDUCTIVITY
Next, we consider the physical significance of the data. At low temperatures, the decrease of the resistivity with increasing field above H c2 can be well described in terms of theory of localization ͑see Ref. 1 for review͒. In this context, a negative correction to the classical Boltzmann conductivity B arises from the interference of two electron paths which are on the same closed loop and are moving in two opposite directions. 1 The existence of such loops results in a localization of electrons, 1 provided that the phase coherence of the electron wave functions along these two paths can be maintained. Hence, a localization of electrons may occur if the phase coherence is not broken by inelastic scattering processes or by a magnetic field.
The effect of a magnetic field enters the localization problem via the characteristic length L H ϭ͓2ប/(2e 0 H)͔ 1/2 , and that of temperature enters through L (T): The phase coherence associated with the occurrence of localization is destroyed if the loop size is greater than L H or L (T). Consequently, the conductivity increases with increasing H or T. Thus, both the negative field coefficient for HϾH c2 (T) and the negative temperature coefficient of can be explained by the destructive influence of the field and temperature, respectively, on the interference effects.
In the following, we consider various correction terms to the electrical conductivity of 3D conductors. At zero temperature, the quantum-corrected conductivity of a 3D disordered metal is 12, 18 0 ϭ Bͫ 1Ϫ 3
where k F is the Fermi wave vector, and B is the conductivity in the classical limit. Next, we consider the temperaturedependent localization correction to the conductivity of a 3D sample in zero field, which is given by 1,12
Assuming a power law in the temperature dependence of the inelastic scattering time in ϳT Ϫ p , with an exponent pϾ1 depending on the scattering mechanism, we have L ϳT
Ϫp/2 and ⌬ T loc ϳT p/2 . The magnetic field effect on the electron localization has been discussed by Kawabata, 2 which results in a correction term to the conductivity:
where xϭប/͓4e( 0 H)L 2 ͔, and the asymptotic forms for f (x) are f (x)ϭ0.605 for xӶ1 and f (x)ϭ(x Ϫ3/2 /48) for x ӷ1. In the limit of small x, which corresponds to either large fields or weak inelastic scattering, the magnetoconductivity (⌬ H loc ) is temperature independent:
where is in ⍀ Ϫ1 cm Ϫ1 and 0 H in T. In disordered conductors, the Coulomb interaction between electrons often has an important effect on the conductivity, because of the existence of closely spaced energy levels of electrons which experience the same disorder potential. The small energy difference ⑀ of two electrons results in a long time scale ប/⑀, during which the electrons are undistinguishable, and their scattering amplitudes add up due to the large number of phase-coherent paths with characteristic times smaller than ប/⑀. This interaction correction to the conductivity ⌬ T int can be estimated by using Eq. ͑2͒, with the inelastic scattering time in in L (ϭͱD in ) replaced by ប/⑀. As shown by Al'tshuler and Aronov, the correction for the Coulomb interaction term in 3D samples becomes 1, 6 The interaction correction in a magnetic field is given by
where hϭg B H/k B T (g is the g factor, B the Bohr magneton͒, and the function g(h) has the following asymptotic behavior: g(h)ϭͱhϪ1.3 for hӷ1 and g(h)ϭ0.053h 2 for hӶ1.
After considering all the above corrections, we obtain the total conductivity as follows:
where ͓see Eqs. ͑2͒-͑6͔͒ ⌬ H ϭ⌬ H loc ϩ⌬ H int ,
and l in ϭv F in is the inelastic electron mean free path. The last term in ⌬ T is the result of thermal excitations of various inelastic processes.
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V. DISCUSSION
A. Estimates of various correction components to the conductivity
Based on the above consideration, we find that at high fields and low temperatures, both localization and interaction terms in the magnetoconductivity ͓Eqs. ͑3͒ and ͑6͒, respectively͔ are proportional to H 1/2 . In order to calculate ⌬ H , we first plot the total conductivity as a function of H 1/2 ͑not shown͒ and obtain (Hϭ0)ϭ 0 ϩ⌬ T from the linear extrapolation of the -vs-H 1/2 dependences at low temperatures to zero field. Hence, ⌬ H can be obtained by subtracting (Hϭ0) data from the total conductivity. In Fig. 6 . For a-Mo 3 Si and a-Nb 3 Ge, (Hϭ0)Ϸ7600 (⍀ cm) Ϫ1 and 5200 (⍀ cm) Ϫ1 , respectively. At low temperatures, (Hϭ0) is temperature independent, and we can associate it with the zerotemperature conductivity 0 which includes the quantum correction for localization ͓Eq. ͑1͔͒. 12 The linear slope of the -vs-H 1/2 dependences is approximately temperature independent for the data taken at Tϭ35-180 mK and 8T Ͻ 0 HϽ18 T in the case of a-Nb 3 Ge, and in the case of aMo 3 Si for Tϭ0.42-2 K and 15TϽ 0 HϽ30 T. ͓For aMo 3 Si, we cannot determine the slope of the -vs-H 1/2 dependences down to lower temperatures because of the higher H c2 and the limited field range for accessing the the normalstate behavior of the superconducting a-Mo 3 Si films in the dilution refrigerator: 0 H c2 (0)Ϸ13.7TϽ 0 HϽ18 T.͔ The dashed line in Fig. 6 depicts the theoretical ⌬ H loc curve according to Eq. ͑3͒. The agreement between the theoretical ⌬ H loc and experiment is good in a-Nb 3 Ge, suggesting that the contribution of ⌬ H int is not significant. On the other hand, in a-Mo 3 Si, the experimental value of ⌬ H is 2 times larger than the theoretical prediction for ⌬ H loc . Although the origin of this discrepancy is not understood, a similar trend has been observed in granular Al films by Chui et al.: 7 Samples with low resistivity have d⌬ H /d(H 1/2 ) up to 3 times higher than that predicted by Kawabata. 2 We note that neither the Coulomb interaction correction nor consideration of superconducting fluctuations can reduce the discrepancy between theory and experiment because both mechanisms result in a negative contribution to the magnetoconductivity. Therefore, significant corrections are needed to the ⌬ H loc term given by Kawabata. In order to make a better comparison of the experimental ⌬ H with theory, we consider the conductivity contributions due to both the superconducting fluctuation effects ( fl ) and the Coulomb interaction (⌬ H int ). The fluctuation conductivity has been calculated by Ullah and Dorsey 15 in the lowest-Landau-level limit which is applicable to the highfield data. A convenient estimate for fl , using the theory by Ullah and Dorsey, 15 Ϫ1 for a-Nb 3 Ge. Comparing with the data shown in Fig. 6 , we conclude that the effect of superconducting fluctuations on ⌬ H at low temperatures and large magnetic fields may be neglected ͑see Fig. 6͒ .
The interaction term in the magnetoconductivity (⌬ H int ) at low temperatures and high fields ͓hӷ1, Eq. ͑6͔͒ is
The diffusion coefficient D can be estimated from the H c2 data ͑Fig. 4͒ by the relation tivity vanishes with increasing temperature, and the interaction term ⌬ T int ͑see below͒ is small in the temperature region 0.3-30 K. Hence, we conclude that the increase in ⌬ with increasing temperature ͑for 0.3 KϽTϽ30 K͒ is largely associated with the temperature dependence of the localization correction ⌬ T loc ͓Eq. ͑2͔͒.
Above Tϭ30 K the magnetoresistance becomes insignificant ͑Fig. 5͒. Therefore, the behavior of ⌬(T) for TϾ30 K is determined predominantly by the zero-field corrections to the conductivity, i.e., ⌬(TϾ30 K)Ϸ⌬ T (TϾ30 K). We may estimate ⌬ T int by using Eq. ͑5͒ and by taking FӶ1. We obtain ⌬ T int Ϸ4.6ͱT in a-Mo 3 Si and 5.9ͱT in aNb 3 Ge ( is in ⍀ Ϫ1 cm Ϫ1 , T in K͒. These values account for approximately 25%-35% of ⌬ ͑Fig. 7͒ at Tϭ30-300 K. Subtracting these values of ⌬ T int from the experimental data of Fig. 7 at high temperatures, we can obtain ⌬ T loc ͑Fig. 7, inset͒. Comparing ⌬ T loc with Eq. ͑2͒ gives L Ϸ3000/T ͑in Å͒ for a-Mo 3 Si and 2300/T ͑in Å͒ for aNb 3 Ge. The temperature dependence of L for TϾ30 K is consistent with our earlier conjecture that L ϳT Ϫ p/2 and p Ͼ1.
In Fig. 8 , we show the Hall effect data measured on another a-Mo 3 Si thin film whose resistance has been measured at fields below 15.5 T and at temperatures above 1.4 K and, within this range of the experimental parameters, shows properties consistent with those of the a-Mo 3 Si film described earlier. In the mixed state, there is a sign change in the Hall resistivity xy , which has been observed in many type-II superconductors, including high-T c ͑Ref. 19͒ and amorphous 20 superconductors. We shall not concern ourselves with the mixed-state Hall effect in this paper. In the normal state, the Hall coefficient R H ϭ xy /( 0 H) is positive and appears to increase on cooling from Tϭ20 K to 1.4 K by approximately 20%. The behavior of the Hall coefficient in disordered conductors is an interesting issue in its own right. However, small signal-to-noise ratio (Ϸ20) in our Hall effect data does not allow us to quantify the temperature dependence of R H . Assuming xy /( 0 H)ϭ1/(ne) and taking R H ϭ xy / ( 0 H)Ϸ2 n⍀ cm/T ͑Fig. 8͒, we obtain for the hole density nϭ3ϫ10 29 m Ϫ3 . From the Hall angle xy /ϭ c , where c ϭe( 0 H)/m* is the cyclotron frequency, we estimate Ϸ10 Ϫ16 m*/m s (m is the free electron mass, and m* is the effective electron mass͒. From n we obtain the Fermi wave number k F ϭ(3 2 n) 1/3 Ϸ2 Å Ϫ1 , and the Fermi velocity v F ϭ(ប/m*)k F Ϸ(2ϫ10 6 )m/m* m/s. Thus, the mean free path is lϭv F Ϸ2 Å and the parameter k F lϷ4. Compared with the diffusion coefficient obtained from H c2 data, the result Dϭ
Ϫ4 m/m* m 2 /s is suggestive of m* Ϸ0.3m. However, we note that the value of n exceeds those in normal metals ͑like Cu, Al, Au, etc.͒ and seems to be somewhat overestimated. Furthermore, the assumption of a well-defined Fermi vector k F in amorphous conductors is, strictly speaking, not accurate. So the estimates of k F and D from the carrier density n and the Hall angle should be considered as an order-of-magnitude approximation only. Nonetheless, we may still estimate the inelastic mean free path in a-Mo 3 Si at high temperatures by the relation l in ϭ3L 2 /l Ϸ1.4ϫ10 7 /T 2 ͓Å͔. The T Ϫ2 dependence is a signature of the electron-electron scattering.
B. Upper critical field
Another interesting point for discussion is the zerotemperature value of the upper critical field ͑Fig. 4͒. Using the slope of the upper critical field at TϭT c (0), we compute the parameter h c2 (0)ϭH c2 (0)͓ϪdT c (0)/dH c2 ͔͉ TϭT c (0) / T c (0)ϭ0.72 for a-Mo 3 Si and 0.65 for a-Nb 3 Ge. These values are close to the result h c2 (0)ϭ0.69 for the orbital critical field H c2 23 the g factor in disordered superconductors may take any values because of electron localization. Therefore, it is only a question of probability for finding regions in the dis- ordered sample where the condition B H p ӷk B T c (0) may be satisfied. Thus, the paramagnetic limit H p in disordered superconductors may be very large, which explains our observations and earlier reports 24 of large H c2 in amorphous materials. However, the upward curvature in the H c2 (T) line as predicted by Spivak and Zhou 23 is not observed in our samples down to Tϭ35 mK. This issue requires further theoretical investigation.
C. Comparison with 2D amorphous superconductors
In ultrathin amorphous superconducting films ͑with typical thickness of a few nm͒, the so-called ''zero-temperature magnetic-field-induced superconductor-to-insulator transition'' 25 has been observed. 8, 26 The experimental signature of this transition is a scaling relation for the sheet resistance: 26 the critical resistance has been shown to be nonuniversal, ranging from 600 ⍀ to 2 k⍀, with a comparable value of zϷ1.36.
For comparison, we perform detailed resistivity measurements in 3D a-Mo 3 Si films near the field 0 Hϭ13.8 T where the resistivity is approximately temperature independent over a wide temperature range ͑Fig. 9, top panel͒. The bottom panel of Fig. 9 shows a successful attempt to scale the data using Eq. ͑9͒. ͓We note that in our a-Nb 3 Ge film, there is no substantial field and temperature range where scaling given by Eq. ͑9͒ works.͔ The form of the scaling function is similar to that reported in Refs. 8 and 26. However, there are several important differences between our data and those on the ultrathin amorphous films. 8, 26 First, the effective critical resistance of our 3D a-Mo 3 Si films ͑of the order of ohms͒ is much smaller than the R c value reported in Refs. 8 and 26. Second, the apparent exponent is z Ϸ (1.35) Ϫ1 for the a-Mo 3 Si films, compared with zϷ1.3 in ultrathin films. 8, 26 Third, at low temperatures, where the scaling given by Eq. ͑9͒ is supposed to work well, we find that the scaling relation actually breaks down when the resistance of a-Mo 3 Si becomes temperature independent ͑see Fig. 2͒ .
The puzzling scaling behavior of our a-Mo 3 Si films at finite temperatures may be simply coincidental, because the theoretical prediction 25 is developed for 2D amorphous superconductors. We note that the key assumption of the fieldtuned phase transition 25 is that only the phase of the order parameter is relevant for the occurrence of this phase transition at Tϭ0. The same assumption is likely to break down in the case of a 3D superconductor, because the modulation of the amplitude of the order parameter may no longer be negligible. We also caution that the mere existence of scaling behavior is not sufficient to prove a true second-order phase transition at Tϭ0. Nonetheless, the seemingly excellent scaling of the resistivity data in Fig. 9 may be suggestive of interesting physics for future investigation.
In addition to the variety of interesting phenomena associated with the magnetoconductivity, upper critical field, and scaling of the electrical resistivity of amorphous superconductors at low temperatures, we also note the possibility of quantum vortex lattice melting 27 at Tϭ0 and below H c2 , provided that the sheet resistance R is a significant fraction of the quantum resistance R Q . However, the amorphous films presented in this work yield RӶR Q (RϷ6.5 ⍀ and 95 ⍀ for a-Mo 3 Si and a-Nb 3 Ge, respectively͒, suggesting that the issue of quantum melting of the vortex system is difficult to resolve with certainty. This topic is beyond the scope of our current study and is better considered in Refs. 27 and 28 where the results of the non-Ohmic transport measurements are presented.
VI. SUMMARY
In summary, we have investigated the magnetoconductivity of three-dimensional amorphous films of a-Mo 3 Si and aNb 3 Ge in magnetic fields up to 30 T and temperatures down to 35 mK. A decrease in the resistivity with increasing field is observed above H c2 in both compounds at low temperatures. This decrease of field-induced resistivity agrees within a factor of 2 with the localization theory. At higher temperatures, above T c (0), in a-Mo 3 Si there is a significant crossover from strong field dependence to weak field dependence of at 13-14 T, near its upper critical field. This feature is not present in a-Nb 3 Ge. The temperature dependence of the conductivity in the normal state is found to be dominated by the localization corrections, and the phase-coherence length is estimated at high temperatures in both a-Mo 3 Si and aNb 3 Ge. The combination of the normal-state Hall effect and resistivity data in a-Mo 3 Si allows a determination of the carrier concentration n and mean free path l, although the value of n seems overestimated. Various correction terms to the conductivity, including the temperature, magnetic field, and quantum fluctuation effects on the localization and Coulomb interaction, are estimated and compared quantitatively. Finally, the empirical H c2 values in both systems are insensitive to the conventional paramagnetic effect, which may be understood in terms of localization of the charge carriers in these disordered superconductors.
